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TITLE OF THE INVENTION 

Audio Control Signal Transmission Apparatus and Reception 
Apparatus, Control System and Control Method Using an Audio 
Control Signal, Program Information Transmission Apparatus and 
Transmission Method, and Program Reservation Apparatus and 
Program Reservation Method 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an audio control signal 
transmission apparatus and reception apparatus, control system 
and control method using an audio control signal, program 
information transmission apparatus and transmission method, and 
program reservation apparatus and program reservation method. 

Description of the Prior Art 

^ V Conventionally, a television /eception apparatus, a radio 
reception apparatus, a video trap recorder (VTR) having a 
television tuner mounted, and yxhe like, have been controlled 
at a distance by using a rem/te controller based on infrared 
rays . / 

For example, in a video tape recorder (VTR) and a 
television reception apparatus having a timer reservation 
function, a recording reservation and a program reservation are 
carried out by operating the infrared-ray controller as 
follows . 

(1) Set a timer at a reservation mode. 
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(2) Set a start week and day of the week. 

(3) Set a start hour. 

(4) Set a start minute. 

(5) Set an end hour. 

(6) Set an end minute. 

(7) Set a channel to be reserved. 

(8) Set a timer reservation. 

mong the aforementioned procedure/steps (1) to (8), the steps 
(2) to (7) are carried out by syetting a numeric using an up 
switch and a down switch for incrementing or decrementing by 
1 digit, or using an input apparatus such as a 10-key switch 

P 

and a bar code. Moreover, vyfaen reserving a program which is 
j;" broadcast at the same tim^ every day or every week, the a 

IrJ reservation is proclaimed §rach time so as to repeatedly use the 

flj program reservation inf o/raation. 

y 

n 
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In a television reception apparatus , radio reception 
apparatus, video tape recorder (VTR) having a television tuner 



^ mounted, and the like, in addition to a function for receiving 

is3 and demodulating an audio signal, it is necessary to provide 

m 

a function for receiving and demodulating a remote control 
signal from a remote controller using an infrared ray so as to 
enable remote control using the remote controller. 

Moreover, for a recording reservation and a program 
rvation in a video tap£ recorder (VTR) and a television 
reception apparatus having/a timer reservation function, a user 
need to enter a nece/ssary information for setting the 
reservation by lookingyrat a program table. 
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It is therefore a first object of the present invention 
to realize a control system for transmitting a control signal 
superimposed an audio signal and controlling at a distance an 
apparatus which can receive the signal and an apparatus 
connected to this apparatus; and to provide an audio control 
signal transmission apparatus and reception apparatus and an 
audio control signal based control system and control method. 

A second object of the present invention is to provide a 
program information transmission apparatus and transmission 
method which can transmit a program information as an audio 
information signal together with an audio signal. 

Yet another object of the present invention is to provide 
a program reservation apparatus and a program reservation 
method which enables to readily carry out a program reservation 
by using a program information indicated by an audio 
information signal fed together with an audio signal to be 
transmitted. 

Still another object of the present invention is to v 
provide a program reservation apparatus and a program 
reservation method which enable to readily carry out a program 
reservation by using a program information indicated by an 
audio information signal recorded and reproduced together with 
an audio signal via a recording medium. 

The audio control signal transmission apparatus according 
to the present invention includes a control instruction input 
means for specifying a control instruction to be transmitted; 



audio control signal generating means for generating an audio 
control signal corresponding to the control instruction 
specified by the control instruction input means; and signal 
output means for outputting the audio signal to be transmitted 
and the audio control signal generated by the audio control 
signal generating means; wherein the output means outputs an 
audio control signal corresponding to the control instruction 
and an audio signal. 

Moreover, the audio control signal reception apparatus 
according to the present invention includes signal input means 
for extracting an audio control signal which has been fed 
together with an audio signal; control instruction determining 
means for determining a control instruction given as an audio 
control signal extracted by the signal input means; and control 
instruction output means for outputting the control instruction 
determined by the control instruction specifying means; wherein 
the control instruction output means outputs a control 
instruction corresponding to an audio control signal fed to the 
signal input means. 

Moreover, the audio control signal reception apparatus 
according to the present invention includes signal input means 
for extracting an audio control signal which has been fed 
together with an audio signal; control instruction specifying 
means for specifying a control instruction given as an audio 
control signal extracted by the signal input means; and 
execution means to be controlled for executing the control 
instruction determined by the control instruction specifying 




means; wherein the execution means to be controlled is 
controlled by executing a control instruction corresponding to 
an audio control signal fed to the signal input means. 

@ The audio control signal based control system according to 
the present invention includes: an audio control signal 
transmission apparatus for transmitting an audio control signal 
corresponding to a control /instruct ion and an audio signal to 
be transmitted; and an Apparatus to be controlled, which 
receives an audio contro]7 signal transmitted together with an 
audio signal from the/ audio control signal transmission 
apparatus and executes a/ control instruction given by the audio 
control signal received/ wherein the apparatus to be controlled 
is controlled by a ccpnt'rol instruction corresponding to an 
audio control signal transmitted from the audio control signal 
transmission apparatus . 

Moreover, the audio control signal based control system 
according to the present invention includes: an audio control 
signal transmission apparatus for transmitting an audio control 
signal corresponding to a control instruction and an audio 
signal to be transmitted; an audio control signal reception 
apparatus which receives an audio control signal transmitted 
together with an audio signal from the audio control signal 
transmission apparatus and outputs as a sound wave a control 
instruction corresponding to the audio control signal; and an 
execution apparatus to be controlled for executing the control 
instruction outputted as a sound wave from this audio control 
signal reception apparatus; wherein the execution apparatus to 
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be controlled is controlled by a control instruction 
corresponding to an audio control signal transmitted from the 
audio control signal transmission apparatus . 

Furthermore, the audio control signal based control method 



generating an audio control signal corresponding to a control 
instruction determined; a step of transmitting the audio 
control signal together with an audio signal to be transmitted; 
a step of receiving the audio control signal together with the 
audio signal; a step of extracting the audio control signal 
received; and a step of executing a control instruction given 
by the audio control signal. 



The program information transmission apparatus according 



zgr the present invention includes/ program information input 
means for inputting a program information to be transmitted; 
audio information signal generating means for generating an 
audio information signal corresponding to a program inforamtion 
entered by the program information input means; signal 
multiplexing means for multiplexing an audio signal to be 
transmitted, with the audio information signal generated by the 
audio information signal generating means; and transmission 
means for transmitting the audio information signal and the 
audio signal which have/ been multiplexed by the signal 
multiplexing means, wlyerein a program information is 
transmitted as an audio/ information signal together with an 
audio signal. Moreover/ the program information transmission 
method according to thef present invention is characterized in 



according to the present 



invention includes : 



a step of 




• # 

that an audio information signal is/ generated according to a 
program information entered, and an audio signal to be 
transmitted is multiplexed with yhe audio information signal 
so as to be transmitted together with the audio signal. For 
example, the audio signal to he transmitted and the audio 
information signal cor responding to a program information are 
transmitted by way of time division. Alternatively, an audio 
information signal corresponding to the program information is 
superimposed on the audio signal to be transmitted. As the 
audio information signa/L corresponding to a program 
information, it is possibye to transmit a program information 
by a DTMF signal string. /Moreover, it is possible to transmit 
a program information by/an audio information signal indicating 
a G code. Furthermore/ it is possible to transmit a program 
information by a DTMF/signal string indicating a G code. 

Moreover, the program reservation apparatus according to 
the present invention includes: reception means for receiving 
an audio information signal indicating a program information 
transmitted together with an audio^'signal to be transmitted; 
program information specifying means for extracting the audio 
information signal received by the reception means and 
specifying a program information indicated by the audio 
information signal; program information storage means for 
storing the program information determined by the program 
information specifying means; control means for controlling the 
reception means; and input means for inputting a set 
information to the control means; wherein the control means, 
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according to a reservation set information entered by the input 
means, by using a program information stored in the program 
information storage means, controls the reception means to 
reserve a program to be received and receive the program 
reserved. Furthermore, the program reservation method is 
characterized in that control is made to execute: a step of 
receiving a program information transmitted together with an 
audio signal to be transmitted; a step of specifying and 
storing a program information indicated by the audio 
information signal received; a step of using a program 
information stored, according to a reservation set information 
entered, and reserving a program to be received; and a step of 
receiving the program reserved. 

@ Moreover, the program reservation apparatus according to 
the present invention includes/ reception means for receiving 
an audio information signal /indicating a program information 
transmitted together with an audio signal to be transmitted; 
recoding/reproduc t ion means/ for recording and reproducing via 
a recording me'dium the audio information signal together with 
the audio signal receivap. by the reception means; program 
information specifying /means for extracting the audio 
information signal reproduced by the recording/reproduction 
means, so as to determine a program information indicated by 
the audio information sAgnal ; program information storage means 
for storing the program information determined by the program 
information specifying means; control means for controlling the 
reception means; and input means for inputting a set 
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information to the control means; wherein the control means, 
according to a reservation set information entered by the input 
means, by using a program information stored in the program 
information storage means, controls /the reception means and the 
recording/reproduction means to /reserve a program to be 
received and receive the program /reserved . Furthermore, the 
program reservation method according to the present invention 
lis characterized in that control/ is made so as to execute: a 
''step of receiving a program information transmitted together 
with an audio signal to /be transmitted; a step of 
recording/ reproduc ing via a/ recording medium the audio 
information signal together wAth the audio signal received; a 
step of extracting the audio/information signal reproduced so 
as to specify a program information indicated by the audio 
information signal ; a step/ of storing the program specified; 
a step of using a program /information stored, according to a 
reservation set information entered, so as to reserve a program 
to be received; and a step of receiving the program reserved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is block diagram showing a configuration of an X- 
audio control signal transmission apparatus according to the 
present invention. 

Fig. 2 is a block diagram showing a configuration of an 
encoder provided in the aforementioned audio control signal 
transmission apparatus . 

Fig. 3 is a block diagram showing a configuration of 
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audio control signal reception apparatus according to the 
present invention. 

@ Fig. 4 is a block diagram showing a configuration of a 
decoder provided in tlye aforementioned audio control signal 
reception apparatus according to the present invention. 

@ Fig. 5 is blocly di agram showing another configuration of"*" 
he audio control ysignal transmission apparatus according to 
the present invenxion. 

@ Fig. 6 is a A)lock diagram showing a configuration example 
of a televisio/ transmission apparatus according to the present 
invention . 

@ Fig. 7/is a block diagram showing a configuration example 
of a television reception apparatus according to the present 
inventi/n. 

Fig. 8 shows nominal frequencies of a DTMF signal. 

Fig. 9 is a block diagram showing a configuration of an 
encoder which outputs a DTMF signal string as an audio control 
signal according to a control instruction. 

Fig. 10 is a block diagram showing a decoder configuration 
corresponding to an encoder which outputs a DTMF signal string 
as an audio control signal. 

Fig. 11 shows a correspondence between control 
instructions for executing an operation control of a television 
reception apparatus and audio control signals. 

Fig. 12 shows a configuration of a control system for 
controlling operation of a video/audio signal recording and 
reproducing apparatus by way of audio output of a television 
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reception apparatus . 

Fig. 13 shows a correspondence between control instructions 
or executing an operation control of a video/audio signal 



recording and reproducing apparatus and audio control signals. 
Aitj/jS Fig - 14 is a fe lp^ k diagram showing another configuration 
example of a television transmission apparatus according to the 
present invention. 

@ Fig. 15 is a b^ock diagram showing another configuration^" 



xample of a television reception apparatus according to the 



present invention. 

@ Fig. 16 shows a correspondence between control instructions 
for executing a character display control of a television 
reception apparatus and audio control signals. 

Fig. 17 is a block diagram showing an example of a program X" 
information transmission apparatus according to the present 
invention . 

Fig. 18 shows program information items required for a 
program reservation at a reception side. 

Fig. 19 is a block diagram showing a configuration of an 
encoder provided in the aforementioned program information 
transmission apparatus . 

Fig. 20 is a block diagram showing an example of an audio- A" 
signal reception/recording/reproduction apparatus according to 
the present invention. 

Fig. 21 is a block diagram showing a configuration of a 
decoder provided in the aforementioned audio signal 
reception/ re cording /reproduction apparatus . 
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Fig. 22 is a block diagram showing a configuration example 
of a television transmission apparatus according to the present 
invention. 

Fig. 23 is a block diagram showing a configuration example 
of a video deck according to the present invention. 

Fig. 24 is a block diagram showing a configuration of an 
encoder which outputs a DTMF signal string as an audio 
information signal according to a control instruction. 

Fig. 25 is a block diagram showing a configuration of a 
decoder which corresponds to an encoder which outputs a DTMF 
signal string as an audio information signal. 

Fig. 26 shows a DTMF signal string used in a video 
recording system. 

Fig. 27 is a flowchart showing a processing algorithm of 
a video recording reservation. 

Fig. 28 shows a screen on which it is displayed that a 
program information has been fetched. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinafter, description will be directed to embodiments 
of the present invention with reference to the attached 
drawings . 

Fig. 1 is a block diagram showing an example of an audio 
control signal transmission apparatus according to a first 
embodiment of the present invention. 

The audio control signal transmission apparatus shown in 
Fig. 1 includes: a control instruction input block 11 which 
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determines a control instruction to be transmitted; an encoder 
12 connected to this control instruction input block 11; a 
signal switching block 14 having an input terminal 12 connected 
to the encoder 12; an amplifier block 15 connected to the 
signal switching block 14; and a transmission block 16 to which 
an output signal of the amplifier block 15 is fed. 

In this audio control signal transmission apparatus 10, 
the control instruction input block 11 determines a control 
instruction to be transmitted and supplies the control 
instruction to the encoder 12. The encoder 12 creates an audio 
control signal according to the control instruction supplied 
from the control instruction input block 11 and supplies the 
created audio control signal to the signal switching block 14. 

Here, the encoder 12, as shown in Fig. 2, includes: a 
microcomputer 12A, a storage block 12B containing a 
correspondence table between control instructions and audio 
control signals; and a D/A converter block 12C which is 
supplied with an audio control signal inf ormat ion- which is read 
out from the storage block 12B. In this encoder 12, the 
microcomputer 12A, according to a control instruction supplied 
from the control instruction input block 11, reads out an audio 
control signal information from the storage bloc 12B and 
supplies the information to the D/A converter block 12C. The 
D/A converter block 12C converts the audi o _ c ont ro 1 signal 
information read from the storage block 12B, into an analog 
signal so as to create an audio control signal and supplies the 
audio control signal to the signal switching block 14. 
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Moreover, the signal switching lock 14 is supplied via the 
input terminal 13 with an audio signal to be transmitted and 
switches this audio signal to the audio control signal created 
by the encoder 12 so as to supply the audio signal and the 
audio control signal as a time division multiplexed signal to 
the amplifier block 15. It should be noted that the audio 
signal includes signals of a frequency band which can be heard 
by a human and the audio control signal includes specific audio 
signals which are related with one-to-one correspondence to 
particular control instructions according to a predetermined 
rule. The amplifier block 15 amplifies the time division 
multiplexed signal supplied from the signal switching block 14, 
and supplies the amplified signal to the transmission block 16. 

Furthermore, the transmission block 16 transmits the time 
division multiplexed signal which has been amplified by the 
amplifier block 15, i.e., the aforementioned audio signal and 
the audio control signal, a.s a ra dio wave via an antenna 17. 
It should be noted that in this embodiment, the signal is 
transmitted via an antenna but it can also be transmitted by 
using other transmission means such as a cable. 

The audio control signal transmission apparatus 10 having 
the aforementioned configuration functions as an audio control 
signal transmission apparatus for transmitting via the antenna 
17 as a radio wave an audio control signal and an audio signal 
which have been time division multiplexed according to a 
control instruction to be transmitted. 

Next, Fig. 3 is a block diagram showing an example of an 
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audio control signal reception apparatus according to the 
present invent ion . 

The audio control signal reception apparatus 20 of Fig. 
3 receives a time division multiplexed signal, i.e., an audio 
signal and an audio control signal transmitted as a radio wave 
from the aforementioned audio control signal transmission 
apparatus 10 of Fig. 1, and includes: a reception block 22 for 
receiving the aforementioned time division multiplexed signal 
via an antenna 21; an amplifier block 23 connected to this 
reception block 22; an audio signal output block 24 and a 
decoder 25 which are connected to this amplifier 24; a control 
instruction output block 26 connected to this decoder 25; and 
the like. 

In this audio control signal reception apparatus 20, the 
reception block 22 demodulates an audio signal from the signal 
received via the antenna 21 and supplies the audio signal to 
the amplifier block 23. Moreover, the amplifier block 23 
amplifies the audio signal which has been demodulated by the 
reception block 22 and supplies the amplified audio signal to 
the audio signal output block 24 and to the decoder 25. 

The audio signal output block 24 includes a loud speaker 
for output of the audio signal which has been amplified by the 
amplifier block 23. 

Moreover, the decoder 25 extracts from the audio signal 
amplified by the amplifier block 23, an audio control signal 
which is related with one-to-one correspondence to a control 
instruction, so as to identify a control instruction 
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transmitted and supplies the control instruction to the control 
instruction output block 26. The control instruction output 
block 26 outputs the control instruction determined by the 
decoder 25 . 

Here, the decoder, as shown in Fig. 4 for example, 
includes: a band pass filter 25A which is supplied with an 
audio signal which has been amplified by the amplifier block 
23; an A/D converter which is supplied with an output signal 
of the band pass filter 25A; a microcomputer 25C supplied with 
an information as a digitized output signal of the band pass 
filter 25A which has been digitized by the A/D converter block 
25B; a storage block 25D containing a correspondence table 
indicating correspondence between control instructions and 
audio control signals. 

In this decoder 25, the band pass filter 25A allows to 
pass only^ an audio signal of a frequency band of an audio 
control signal and extracts from the audio signal amplified by 
the amplifier block 23 only an audio control signal for supply 
to the A/D converter block 25B. The A/D converter block 23B 
digitizes the audio control signal extracted by the band pass 
filter 25A and supplies an audio control signal information to 
the microcomputer 25C. The microcomputer 25C, according to the 
audio control signal information, references the correspondence 
table between control instructions and audio control signals 
stored in the storage block 25D and outputs a control 
instruction corresponding to the audio control signal. 

By combining the aforementioned audio control signal 
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transmission apparatus 10 and the audio control signal 
reception apparatus 20, it is possible to constitute a control 
system for transmitting a control instruction according to an 
audio control signal. In this case, it is possible to carry 
out an audio signal switching in the signal switching block 14 
of the audio control signal transmission apparatus 10 in an 
extremely short period of time or to carry out switching 
according to a waveform of an audio signal inputted so that the 
audio control signal is hardly heard by the human ear. 

It should be noted that instead of transmitting the audio 
signal and the audio control signal as a radio wave, it is also 
possible to transmit the audio signal and the audio control 
signal via a signal transmission path. 

Moreover, Fig. 5 is a block diagram showing an audio 
control signal transmission apparatus according to another 
embodiment of the present invention. 

The audio control signal transmission apparatus 30 shown 
in Fig. 5 includes: a control instruction input block 31 which 
determines a control instruction to be transmitted; an encoder 
32 connected to this control instruction input block 31; an 
audio signal superimposing block 34 connected to the encoder 
32 and an input ' terminal 33; an amplifier block 35 connected 
to this audio signal superimposing block 34; a transmission 
block 36 supplied with an output signal of the amplifier block 
3 5 ; and the like. 

In this audio control signal transmission apparatus 30, 
the encoder 32 generates an audio control signal corresponding 
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to a control instruction determined to be transmitted by the 
control instruction input block 31 and supplies the generated 
audio control signal to the audio signal superimposing block 
34. The audio signal superimposing block 34 is supplied via 
the input terminal 33 with an audio signal to be transmitted 
and superimposes on this audio signal the aforementioned audio 
control signal generated by the encoder 32 for supply to the 
amplifier block 35. 

Moreover, the amplifier block 35 amplifies the audio 
signal superimposed with the audio control signal by the signal 
g** superimposing block 34 for supply to the transmission block 36. 

Furthermore, the transmission block 36 transmits the audio 

fa* 

Py signal amplified by the amplifier block 35, i.e., the audio 

y 

fa signal superimposed by the audio control signal, as a radio 

py 

3 wave via an antenna 37. 

jL, The audio control signal transmission apparatus 30 having 

the aforementioned configuration functions as an audio control 

py 

M signal transmission apparatus for transmitting an audio signal 

to 

p superimposed with an audio control signal corresponding to a 

control instruction to be transmitted, as a radio wave via the 
antenna 37 . 

yi^t^^j^^f ^\^ n the control system for transmitting a control 
instruction by way of anr audio control signal constituted by 
combination of the audi/o control signal transmission apparatus 
and the audio control/ s ignal reception apparatus according to 
the present invention, a control instruction to be transmitted 
is transmitted ycogether with an audio (sound) signal. 
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Consequently, the present invention can be applied to an 
apparatus having a function of receiving an audio signal such 
as a television reception apparatus , radio reception apparatus, 
video/audio signal recept ion/necording/reproduc t ion apparatus , 
and the like. Moreover, it /s possible not only to externally 
output a control instruction! by way of an audio control signal 
transmitted but also to /control the apparatus itself.® 

Moreover, Fig. 6 is a block diagram showing a 
configuration of a television transmission apparatus to which 
the present invention is applied. 

The television transmission apparatus 40 shown in Fig. 6 
includes: a control instruction input block 41 which 

determines a control instruction to be transmitted; an encoder 
42 connected to this control instruction input block 41; a 
signal switching block 44 connected to this encoder 42 and to 
a sound signal input terminal 43; a sound signal amplifier 
block 45 connected to this signal switching block 44; a video 
signal amplifier 47 connected to a video signal input terminal 
46; a transmission block 48 connected to the sound signal 
amplifier block 45 and to the video signal amplifier block 47; 
and the like. 

4 In this television transmission apparatus 40, the encoder 
42 generates an audio control aognal corresponding to a control 
instruction determined to /be transmitted by the control 
instruction input block 4/1 and supplies this audio control 
signal to the audio signal switching block 44. The signal 
switching block 44 is/supplied via the audio signal, input 
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terminal 43 with a sound (audijo) signal to be transmitted. 
This sound signal is superimpo/ed by the aforementioned audio 
control signal generated by/ the encoder 42, so as to be 
supplied to the sound (audi<y) signal amplifier block 45. The 
sound signal amplifier b]/bck 45 amplifies the sound signal 
which has been imposed w/.th the audio control signal by the 
signal switching block ^4, and supplies the amplified signal 
to the transmission b/Lock 48. Moreover, the video signal 
amplifier block 47 amplifies a video signal supplied via a vdeo 
signal input terminal 46 and supplies the amplified signal to 
the transmission byock 48. 

The transmission block 48 transmits via an antenna 49, the 
soiTnd signal amplified by the sooind signal amplifier block 45, 
i.e., the sound signal supe/imposed with the audo control 
signal and the video signarl amplified by the video signal 
amplifier block 47, as a ^television signal.® 

The television t^nsmission apparatus 40 having the 
aforementioned configuration can transmit a control instruction 
to be transmitted, py superimposing the control instructoin 
signal on a sound ^gnal which can be received by a television 
reception apparatus . 

Fig. 7 is a block diagram showing a configuration of a 
television reception apparatus which corresponds to the 
aforementioned television transmission apparatus. 

The television reception apparatus 50 shown in Fig. 7 
includes: a tuner block 52 for receiving the aforementioned 
television signal via an antenna 51; a sound signal amplifier 
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block 53 and a video signal amplifier block 54 which are 
connected to this tuner block 52; a sound signal output block 
55 and a decoder 56 which are connected to the sound signal 
amplifier block 53; a system controller 57 connected to this 
decoder 56; a monitor block 58 controlled by the system 
controller 57; a power control block 59; and the like. 

In this television reception apparatus 50, the tuner block 
52 demodulates a sound signal and a video signal from the 
television signal received via the antenna 51 and supplies the 
sound signal to the sound signal amplifier block 53 and the 
video signal to the video signal amplifier block 54. 

The sound signal amplifier block 53 amplifies the sound 
signal which has been demodulated by the tuner block 52, and 
supplies the demodulated signal to the sound signal output 
block 55 and to the decoder 56. 

^^^The sound signal outpu^block 55 outputs from a lound 
speaker the audio signal Amplified by the sound signal 
amplifier block 53. Moreoveyr, the decoder 56 extracts from the 
audio signal amplified by tme audio signal amplifier block 53, 
an audio control signal /^elated to a control instruction on 
one-to-one basis, so ay to identify the control instruction 
transmitted and supplied the control instruction to the system 
controller 57. The s/stem controller 57 executes the control 
instruction determiryed by the decoder 56 so as to control the 
monitor block 58 and the power control block 59 according to 
the control instruction. 

Moreover, the video signal amplifier block 54 amplifies 
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the video signal demodulated by the tuner block 52, for supply 
to the monitor, block 58. The monitor block 58 excecutes a 
video display by the video signal amplified by the video signal 
amplifier block 54. Furthermore, the power control block 59 
controls a power system of the entire apparatus. 

The television reception apparatus 50 having the 
aforementioned configuration receives a television signal 
transmitted from the aforementioned television transmission 
apparatus 40 so as to obtain an audio output and a video output 
by the audio signal and the video signal and to execute a 
control instruction corresponding to an audio control signal 
superimposed on the aforementioned audio signal, thus enabling 
to control the monitor block 58 and the power control block 59. 

That is, by combining the aforementioned television 
transmission apparatus 40 and the television reception 
apparatus 50, it is possible to constitute a control system 
using an audio control signal in which a control signal is 
superimposed as an audio control signal on an audio signal of 
a television signal transmitted by the television transmission 
apparatus 40, so as to control the television reception 
apparatus . 

Here, in the aforementioned control system by an audio 
control signal constituted by the combination of the television 
transmission apparatus 40 and the television reception 
apparatus 50, instead of a time division transmission by 
switching between an audio signal and an audio control signal, 
it is possible to employ a method in which an audio signal is 
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superimposed on an audio control signal for transmission and 
the reception side demodulates the modulates the audio signal 
so that the audio control signal is isolated from the 
demodulated audio signal. 

It should be noted that it is possible to use any featured 
audio signal associated with a control instruction on 
one-to-one basis according to a predetermined rule, but it is 
preferable to use a signal which has a low possibility that an 
audio signal which is not an audio control signal is 
incorrectly identified as an audio control signal by the 
recept i on side. 

As the audio control signal having such a low possibility 
M : of incorrect identification, for example, it is possible to use 

fu 

tjj a DTMF (dual tone multi-frequency) signal string. 

pj The DTMF signal is already used in practice for a 



6;V telephone push line. As shown in Fig. 8, the DTMF signal is 

□ defined as 16 signals obtained by four audio signals, each 

fjj having a different frequency: 697 Hz, 770 Hz, 852 Hz, and 941 

Hz in combination with four audio signals, each having a 
different frequency: 1209 Hz, 1336 Hz, 1477 Hz, and 1633 Hz. 
A 1 6-pushbut ton dial 60 is assigned for the 16 signals thus 
obtained . 

That is, in the DTMF signal, for example, an audio signal 
of 1209 Hz superimposed by an audio signal of 697 Hz indicates 



A circuit for generatir^g the DTMF signal is available on 



maret as an integrated jefircuit of DTMF tone encoder. For 
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example, if "1" is entered , /the DTMF encoder outputs an audio 
signal of 1209 Hz superimposed on an audio signal of 697 Hz. 
Moreover, a circuit for extracting a DTMF signal from an input 
audio signal is available on market as an integrated circuit 
fDTMF tone decoder. If/an input audio signal contains both of 
the audio signal of 12d)9 Hz and the audio signal of 697 Hz, the 
DTMF tone decoder ou/puts "1" . 

Fig. 9 is a block diagram showing a configuration of an 
encoder for generating a DTMF signal string as an audio control 
signal corresponding to a control instruction. 

The encoder 70 shown in Fig. 9 includes: a microcomputer 
71; a storage block 72 containing a table of correspondence 
between control instructions and DTMF signal strings; and a 
DTMF tone encoder 73. 

In this encoder 70, the microcomputer 71, according to a 
control instruction inputted, references the table of 
correspondence between control instructions and DTMF signal 
strings stored in the storage block 72 and supplies to the DTMF 
tone encoder 73, a control information indicating a DTMF signal 
string corresponding to the control instruction inputted. The 
DTMF tone encoder 73, according to the control information 
supplied by the microcomputer 71, outputs a DTMF signal string 
corresponding to the control instruction. 

By using the encoder 70 having the aforementioned 
configuration, it is possible to constitute an audio control 
signal transmission apparatus for transmitting a DTMF signal 
string as an audio control signal corresponding to a control 
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instruction . 

Moreover, Fig. 10 is a block diagram showing a 
configuration f a decoder 80 which corresponds to the decoder 
70 shown in Fig. 9. 

The decoder 80 of Fig. 10 includes: a DTMF tone decoder 
81; a microcomputer 82; and a storage block 83 containing a 
table of correspondence between control instructions and DTMF 
signal strings. 

In this decoder 80, the DTMF tone decoder 81 analyzes 
frequency components contained in the audio signal inputted and 
supplies to the microcomputer 82 a decode information 
indicating a DTMF signal string inputted as the audio signal. 
The microcomputer 82, according to the decode information 
suppled from the DTMF tone decoder 81, references the table of 
correspondence between control instructions and DTMF signal 
strings stored in the storage block 83 and outputs a control 
instruction corresponding to the inputted DTMF signal string 
indicated by the aforementioned decode information. 

® y using /the decoder 80 having the aforementioned 
co^f igurat ion y/i t is possible to constitute an audio control 
signal recepl/lon apparatus for receiving a DTMF signal string 
as an aucaio control signal corresponding to a control 
instruct/on. 

Consequently, by using the aforementioned encoder 70 as 
the aforementioned encoder 12, 32, 42 in the audio control 
signal transmission apparatus 10, 30 and the television 
transmission apparatus 40, and by using the aforementioned 
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decoder 80 as the aforementioned decoder 25, 56 in the audio 
control signal reception apparatus 20 and the television 
reception apparatus 50, it is possible to constitute a control 
system using an audio control signal which can transmit a DTMF 
signal as an audio control signal so as to control the audio 
control signal reception apparatus 20 and the television 
reception apparatus 50. 

Here, Fig. 11 shows an example of table of correspondence 
between control instructions for controlling the television 
reception apparatus 50 and audio control signals. 

In the table of correspondence shown in Fig. 11, "video 
output off", i.e., a control instruction to inhibit a video 
output corresponds to a DTMF signal string of M 1# M . Moreover, 
"video output on", i.e., a control instruction to output a 
video corresponds to a DTMF signal string of "2#" . 

Furthermore, "power off", i.e., a control instruction to turn 
off power corresponds to a DTMF signal string of "3# M . 

Consequently, by transmitting from the television 
transmission apparatus 40 a television signal containing the 
audio control signals, i.e., DTMF signal strings defined in the 
table of correspondence in Fig. 11, it is possible to control 
the television reception apparatus 50 as follows. If a 
television signal containing the DTMF signal of "1#" is 
received, the television reception apparatus 50 is controlled 
not to execute video output. Moreover, if a television signal 
containing the DTMF signal string of "2#" is received, the 
television reception apparatus 50 is controlled to output 
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video. Furthermore, if a television signal containing the DTMF 
signal string of "3#" is received, the television reception 
apparatus 50 is controlled so as to turn off power of the 
entire apparatus. 

It should be noted that Fig. 11 shows an example of table 
of correspondence between control instructions for controlling 
the television reception apparatus 50 and audio control 
signals, but any apparatus having an audio signal reception 
function such as a radio reception apparatus and a video/audio 
signal recept ion/recording/reproduct ion apparatus can be 
controlled according to a control instruction transmitted as 
an audio control signal. 

Here, in the control system using an audio control signal 
constituted by combination of the aforementioned television 
transmission apparatus 40 and the L television reception 
apparatus, instead of time division transmission by switchng 
between an audio signal to an audio control signal, it is 
possible to employ a method in which an audio signal is 
superimposed on an audio control signal so that the reception 
side can isolate/extract the audio control signal from the 
audio signal demodulated. 

Moreover, an audio signal and an audio control signal need 
not be always transmitted as a radio wave but can be 
transmitted as a sound wave from a loud speaker so that an 
audio control signal is entered via a microphone to an 
apparatus to be controlled. 

For example, by superimposing on an audio signal to be 
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transmitted, an audio control signal corresponding to a control 
instruction for controlling: operation of a video/audio signal 
recording/reproduction apparatus, as shown in Fig. 12, it is 
possible to constitute a control system for controlling 
operation of the video/audio signal recording/reproduction 
apparatus via the television reception apparatus 50 which 
receives the aforementioned television signal. 

In the control system shown in Fig. 12, the video/audio 
signal recording/reproduction apparatus 90 has the encoder 80 
shown in Fig. 10 as a built-in component so that the audio 
control signal outputted together with the audio signal from 
the audio output block 55 of the television reception apparatus 
50 is entered via a microphone 91 to the aforementioned encoder 
80 . 

Here, a control instruction for controlling operation of 
the aforementioned video/audio signal recording/reproduction 
apparatus 90 may be Power ON, Power OFF, Stop, and the like 
which are assigned for the DTMF signals as shown in a table of 
correspondence between control instructions and audio control 
signals shown in Fig. 13. 

In this control system, if the audio output block 55 of 
the aforementioned television reception apparatus 50 outputs 
an audio signal containing an audio control signal consisting 
of, for example, a DTMF signal string of "21#", the 
af orement ioned video/ audio s ignal recording/ reproduction 
apparatus 90 executes a control instruction specified by the 
audio control signal so that an operation control is 
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automatically carried out to turn on power corresponding to the 
DTMF signal string of ,, 21# ,t . Moreover, this video/audio signal 
recording/reproduction apparatus 90 executes a control 
instruction given by the audio control signal, so as to execute 
an operation control such as cutting off power corresponding 
to a DTMF signal string of "22#" and starting recording 
corresponding to a DTMF signal string of M 23#". 

Moreover, the aforementioned audio control signal can be 
used not only for giving an operation control instruction for 
controlling operation of an apparatus to be controlled but also 
for giving a character display control instruction for 
character di splay. 

Fig. 14 is a block diagram showing a configuration of a 
television transmission apparatus for giving as an audio 
control signal, a character display control instruction for 
character display. 

The television transmission apparatus 100 shown in Fig. 
14 includes: a character information input block 101 for 
specifying a character information to be transmitted; an 
encoder connected to this character information input block 
101; a signal switching block 104 connected to the encoder 102 
and to an audio signal input terminal 103; an audio signal 
amplifier block 105 connected to this signal switching block 
104; a video signal amplifier block 107 connected to a video 
signal input terminal 106; a transmission block 108 connected 
to the aforementioned audio signal amplifier block 105 and the 
video signal amplifier block 107; and the like. 
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In this television transmission apparatus 100, the encoder 
102 generates an audio control signal corresponding to a 
character information determined to be transmitted by the 
character information input block 101, and supplies the audio 
control signal to the audio signal switching block 104. The 
aforementioned signal switching block 104 is supplied via the 
input terminal 103 with an audio signal to be transmitted, and 
superimposes on this audio signal the audio control signal 
generated by the encoder 102, so as to be supplied to the audio 
signal amplifier block 105. The audio signal amplifier 105 
amplifies the audio signal superimposed with the audio control 
signal by the signal switching block 104, for supply to the 
transmission block 108. Moreover, the video signal amplifier 
block 107 amplifies a video signal supplied via the video 
signal input terminal 104, and transmits the amplified video 
signal to the transmission block 108. 

The transmission block 108 transmits the audio signal 
amplified by the audio signal amplifier block 105, i.e., the 
audio signal superimposed with the audio control signal and the 
video signal amplified by the video signal amplifier block 107, 
as a television signal via an antenna 109. 

In the television transmission apparatus 100 having the 
aforementioned configuration, it is possible to transmit a 
character information to be transmitted by superimposing the 
character information on an audio signal which can be received 
by a television reception apparatus. 

Fig. 15 is a block diagram showing a configuration of a 
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television reception apparatus 110 which corresponds to the 
aforementioned television transmission apparatus 100. 

The television reception apparatus 110 shown n Fig. 15 
includes: a tuner block 112 for receiving the aforementioned 
television signal via an antenna 111; an audio signal amplifier 
block 113 and a video signal amplifier block 114 which are 
connected to the tuner block 112; an audio signal output block 
115 and a decoder 116 which are connected to the audio signal 
amplifier block 113; a character generator 117 connected to the 
decoder 116; a monitor block 118 supplied with an output of the 
video signal amplifier block 114 and an output of the character 
generator 117. 

In this television reception apparatus 110, the tuner 
block 112 demodulates an audio signal and a video signal from 
the television signal received via the antenna 111, and 
supplies the audio signal to the audio signal amplifier block 

113 and the video signal to the video signal amplifier block 

114 . 

The audio signal amplifier block 113 amplifies the audio 
signal demodulated by the tuner block 112 and supplies the 
demodulated signal to the audio signal output block 115 and to 
the decoder 116. 

The audio signal output block 115 outputs from a loud 
speaker the audio signal amplified by the audio signal 
amplifier block 113. Moreover, the decoder 116 extracts an 
audio control signal corresponding to a character information, 
from the audio signal amplified by the audio signal amplifier 
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block 113, so as to identify a character information 
transmitted and supplies this character information to the 
character generator 117. The character generator 117 supplies 
to the monitor block 118, a character display signal for 
displaying the character information determined by the decoder 
116 . 

Moreover, the video signal amplifier block 14 amplifies 
the video signal demodulated by the tuner block 112, for supply 
to the monitor block 118. The monitor block 118 executes an 
image display by the video signal amplified by the video siganl 
amplifier block 114 and executes a character display according 
to a character display signal supplied from the character 
generator 117, i.e., a screen display of the character 
information determined by the decoder 116. 

Here, Fig. 16 shows an example of correspondence between 
character information items for displaying a character 
information by the television reception apparatus 100 and audio 
control signals. 

In the table of correspondence shown in Fig. 16, a 
character information M A" corresponds to a DTMF signal string 
of "001#" . Moreover, a character information "B" corresponds 
to a DTMF signal string of "002# M . Furthermore, a character 
information "AB M corresponds to a DTMF signal string of "003#". 
As shown in Fig. 16, in the correspondence between character 
information items and audio control signals, one character need 
not correspond to one audio control signal. By relating a 
characer string which has a high transmission frequency to one 

32 



audio control signal, it is possible to transmit a character 
information with a high efficiency. 

The television reception apparatus 110 having the 
aforementioned configuration receives a television signal 
transmitted from the aforementioned television transmission 
apparatus 100, which enables not only to obtain a sound output 
and an image output according to the audio signal and the video 
signal but also to display on a screen by the monitor block 118 
a character information corresponding to an audio control 
signal transmitted as superimposed on the aforementioned audio 
s ignal . 

That is, by using the aforementioned television 
transmission apparatus 100 in combination with the television 
reception apparatus 110, it is possible to constitute a control 
system in which a character information is superimposed as an 
audio control signal on an audio signal of a television signal, 
so as to control to execute a character display by the 
television reception apparatus 110. 

It should be noted that in a control system constituted 
by using the aforementioned television transmission apparatus 
100 in combination with the television reception apparatus 
110,, instead of time division transmission by switching an 
audio signal to an audio control signal, it is possible to 
employ a method in which an audio signal is superimposed on an 
audio control signal for transmission so that the audio control 
signal is isolated/extracted from the audio signal demodulated 
by the reception side. 
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Fig. 17 is a block diagram showing an example of program 
information transmission apparatus according to another 
embodiment of the present invention. 

The program information transmission apparatus 120 shown 
in Fig. 17 includes: a program information input block 211; 
an encoder 212 connected to this program information input 
block 211; a signal switching block 214 having an input 
terminal 213 connected to the encoder 212; a transmission block 
215 connected to the signal switching block 214; and the like. 

In this program information transmission apparatus 210, 
as shown in Fig. 18, the program information input block 211 
supplies to the encoder 212 a program information including 
information required for a program reservation at a reception 
side - including a broadcast date, broadcast start time, 
broadcast end time, broadcast channel, and the like. 

Here, the encoder 212, as shown in Fig. 19 for example, 
includes: a microcomputer 212A; a storage 212B containing a 
table of correspondence between program information items and 
audio information signals; and a D/A converter block 212C 
supplied with a digital signal of an audio information signal 
which is read out from the storage block 212B. In this encoder 
212, the microcomputer 212A, according to an information 
supplied from the program information input block 211, reads 
out an audio information signal from the storage block 212B for 
supply to the D/A converter 212C. The D/A converter 212C 
converts the audio information signal read out from the storage 
block 212B, into an analog signal for supply to the signal 
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switching block 214. 

The signal switching block 214 is supplied via the input 
terminal 213 with* an audio signal to be transmitted and 
switches this audio signal to the audio information signal 
generated by the encoder 212 so that the audio signal an the 
audio information signal are time-division multiplexed for 
supply to the transmission block 215. It should be noted that 
the audio signal is a signal of frequency band which can be 
heard by a human ear. Moreover, the audio information signal 
is a featured audio signal based on one-to-one correspondence 
with a program information according to a predetermined rule. 

The aforementioned transmission block 215 transmits the 
time-division multiplexed signal, i.e., the audio signal and 
the audio information signal supplied from the signal switching 
block 214, as a radio wave via an antenna 216. 

The program information transmission apparatus 210 having 
the aforementioned configuration serves as a radio broadcast 
apparatus which transmits an audio information signal 
indicating a program information and an audio signal which have 
been time-division multiplexed, as a radio wave via the antenna 
216. 

Next, Fig. 20 is a block diagram showing an example of 
audio s ignal recept i on/ re cording/ reproducti on apparatus 
according to the present invention. 

The audio signal reception/recording/reproduction 
apparatus 220 shown in Fig. 20 receives a time-division 
multiplexed signal, i.e., an audio signal and an audio 
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information signal transmitted as a radio wave from the program 
information transmission apparatus 210 shown in Fig. 17, and 
includes: a reception block 222 for receiving the 

aforementioned time-division multiplexed signal via an antenna 
221; an audio signal recording/reproduction block 223, an audio 
signal output block 224, and a decoder 225 which are connected 
to this reception block 222; a program information storage 
block 226 connected to this decoder 225; a control block 227 
for controlling the reception block 222 and the audio signal 
recording/reproduction block 223; an input block 228 for giving 
a user set information to the control block 227; and the like. 

In this audio signal reception/recording/ reproduction 
apparatus. 220, the reception block 222, according to a control 
instruction from the control block 227, demodulates an audio 
signal from the signal received via the antenna 221. The 
reception block 222 supplies the demodulated audio signal to 
the audio signal recording/ reproduct i on block 223, the audio 
signal output block 224, and the decoder 225. 

Moreover, the audio signal recording/reproduction block 
223, according to a control instruction from the control block 
227, records on a recording medium 229 an audio signal supplied 
from the reception block 222 or reproduces an audio signal from 
the recording medium 229 for supply to the audio signal output 
block 224. 

Furthermore, the audio, signal output block 224 includes 
a loud speaker and outputs an audio signal supplied from the 
reception block 222 or the audio signal recording/reproduction 
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block 223. 

Moreover, the decoder 225 extracts from the audio signal 
received by the reception block 222, an audio information 
signal related to a program information based on one-to-one 
correspondence, so as to identify a program information 
transmitted and supplies this program information to the 
program information storage block 226. The program information 
storage block 226 stores the program information determined by 
the decoder 225 . 

Furthermore, the control block 227 includes a 
microcomputer. According to a program reservation information 
entered through the input block 228, the control block 227 
controls the reception block 222 and the audio signal 
recording/reproduction block 223 so as to ca.rry out a program 
reservation based on a program information stored in the 
program information storage block 226 and record on the 
recording medium 229 an audio signal of the program reserved. 

Here, the decoder 225, as shown in Fig. 21 for example, 
includes: a band pass filter 225A supplied with an audio 
signal received by the reception block 222; an A/D converter 
block 225B which is supplied with an output signal of the band 
pass filter 225A; a microcomputer 225C which is supplied with 
an output signal of the band pass filter 225A which has been 
digitized by the A/D converter block 225B; and a storage block 
225D containing a table of correspondence between program 
information and audio information signals. 

In this decoder 225, the band pass filter 225A allows to 
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pass only an audio signal having a frequency band of the audio 
information signal and extracts from the audio signal received 
by the reception block 222, an audio information signal for 
supply to the A/D converter block 225B. The A/D converter 
block 225B digitizes the audio information signal extracted by 
the band pass filter, for supply to the microcomputer 225C. 
The microcomputer 225C, according to the audio information 
signal, references the table of correspondence between program 
information and audio information signals stored in the storage 
block 225D and outputs a program information corresponding to 
the audio information signal. 

By using the aforementioned program information 
transmission apparatus 210 in combination with the 
af orement ioned audio s ignal recept ion/ re cording/ reproducti on 
apparatus 220, it is possible to constitute a program 
reservation system for carrying out a program reservation by 
transmitting a program information by way of an audio 
information signal. In this case, it is possible to carry out 
switching of an audio signal by the signal switching block 214 
of the program information transmission apparatus 210 in an 
extremely short time or to carry out switching according to a 
waveform of an audio signal entered so that a program 
information signal is intentionally made difficult to be heard 
by a human ear. 

It should be noted that instead of transmitting the audio 
signal and the audio information signal by air, it is also 
possible to transmit the audio signal and the audio information 
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signal via a signal transmission path. 

Moreover, in the audio signal 

reception/recording/reproduction apparatus 220 shown in Fig. 
20, an audio signal received by the reception block 222 is 
supplied to the decoder so that the decoder 225 extracts an 
audio information signal so as to obtain a program information. 
Instead, it is also possible that an audio signal containing 
an audio information signal received by the reception block 222 
is recorded on the recording medium 229 by the audio signal 
reception/recording/reproduction block 223 and an audio signal 
reproduced from the recording medium 229 is supplied to the 
decoder 225 so that the decoder 225 extracts an audio 
information signal so as to obtain a program information. 

Next, explanation will be given on a video recording 
reservation system to which the present invention is applied. 

This video recording system is constituted by a television 
broadcast apparatus 240 having a configuration shown in Fig. 

22 and a video deck 250 having a configuration shown in Fig. 

23 . 

The television transmission apparatus 240 shown in Fig. 
22 to which the program information transmission apparatus 
according to the present invention is applied includes: a 
program information input block 241; an encoder 242 connected 
to this program information input block 241; an audio signal 
switching block 244 connected to the encoder 242 and an audio 
signal input terminal 243; a transmission block 246 connected 
to the signal switching block 244 and a video signal input 
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terminal 245; and the like. 

In this television transmission apparatus 240, the encoder 
242 generates an audio information signal corresponding to a 
program information supplied from the program information input 
block 241 and supplies the audio information signal to the 
audio signal switching block 244. The audio signal switching 
lock 244 is supplied via the audio signal input terminal 243 
with an audio siganl to be transmitted and superimposes on this 
audio signal the audio information signal generated by the 
encoder 242 for supply to the transmission block 246. 

The transmission block 246 transmits a video signal 
supplied via the video signal input terminal 244 and the audio 
signal superimposed with the audio information signal by the 
audio signal switching block 244, as a television signal via 
an antenna 247 . 

The television transmission apparatus 240 having the 
aforementioned configuration can transmit a program information 
as an audio information signal superimposed on an audio signal 
which can be received by a television reception apparatus. 

Fig. 23 is a block diagram showing a configuration of a 
video deck 250 on which a television tuner corresponding to the 
aforementioned television transmission apparatus 240 is 
mounted . 

The video deck 250 shown in Fig. 23 includes: a tuner 
block 252 for receiving the aforementioned television signal 
via an antenna 251; a video/audio signal recording/reproduction 
block 253, a video signal output block 254, an audio signal 
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output block 255, and a decoder 256 which are connected to the 
tuner 252; a program information storage block 257 connected 
to the decoder 256; a control block 258 for controlling the 
tuner block 252 and the video/audio signal 

recording/reproduction block 253; an input block 259 for 
supplying a user set information to the control block 258; and 
the 1 ike . 

In this video deck 250, the tuner block 252, according to 
a control instruction from the control block 258, demodulates 
an audio signal and a video signal from the television signal 
received via the antenna 251. The video signal demodulated by 
this tuner block 252 is supplied to the video/audio signal 
recording/reproduction block 253 and, via the video signal 
output block 254, outputted externally. Moreover, the audio 
signal demodulated is supplied to the video/audio signal 
recording/reproduction block 253 and to the decoder 256, and 
outputted externally via the audio signal output block 255. 

Moreover, the vide/audio signal recording/reproduction 
block 253, according to a control instruction from the control 
block 258, records on a recording medium 160 a video signal and 
an audio signal supplied from the tuner block 252, or 
reproduces from the recording medium 160 a video signal and an 
audio signal and outputs the signals externally via the video 
signal output block 254 and the audio signal output block 255. 

Moreover, the decoder 256 extracts from the audio signal 
demodulated by the tuner block 252, an audio information signal 
based on one-to-one correspondence with a program information, 
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so as to identify a program information transmitted and 
supplies the program information to the program information 
storage block 257. The program information storage block 257 
stores the program information determined by the decoder 256. 

The control block 258 includes a microcomputer. According 
to a program reservation set information inputted from the 
input block 259 having an operation key or the like, the 
control block 258 controls the aforementioned tuner block 252 
and the video/audio signal recording/reproduction block 253 to 
carry out a program reservation according to a program 
information stored in the program information storage block 257 
and to record on the recording medium 259 an audio signal of 
the program reserved. 

Here, in a video recording reservation system using an 
audio information signal constituted by using the 
aforementioned television transmission apparatus 240 in 
combination with the video deck 250, instead of time-division 
transmission by switching of an audio signal to an audio 
information signal, it is possible to employ the method in 
which an audio signal superimposed on an audio information 
signal is transmitted so that the audio information signal is 
isolated/extracted from the audio signal demodulated by the 
recept ion s ide . 

It should be noted that the audio information signal may 
be any audio signal featured on one-to-one correspondence with 
a program information according to a predetermined rule. 
However, it is preferable to use a signal having a low 

42 



possibility of incorrect identification of an audio signal 
other than an audio information signal as an audio information 
signal by the reception side. 

As an audio information having a low possibility of the 
aforementioned incorrect identification, for example, it is 
possible to use a DTMF (dual tone multi-frequency) signal. 

This DTMF signal is identical as the one shown in the 
aforementioned Fig. 8, and its explanation is omitted here. 

Fig. 24 is a block diagram showing a configuration of 
encoder for generating a DTMF signal string as an audio 
information signal corresponding to a program information. 

The encoder 270 shown in Fig. 23 includes: a 
microcomputer 271; a storage block 272 containing a table of 
correspondence between program information items and DTMF 
signal strings; and a DTMF tone encoder 273. 

In this encoder 270, the microcomputer 271, according to a 
program information entered, references the table of 
correspondence between a program information and DTMF signal 
strings stored in the storage block 272 and supplies to the 
DTMF tone encoder 273, a control information indicating a DTMF 
signal string corresponding to the program information entered. 
The DTMF tone encoder 273, according to the control information 
given by the microcomputer 271, outputs a DTMF signal string 
corresponding to the program information. 

By using the encoder 270 having the aforementioned 
configuration, it is possible to constitute a program 
information signal transmission apparatus for transmitting a 
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DTMF signal string as an audio information signal corresponding 
to a program information. 

Moreover, Fig. 25 is a block diagram showing a 
configuration of a decoder 280 which corresponds to the encoder 
270 shown in the aforementioned Fig. 24. 

The decoder 280 shown in Fig. 25 includes: a DTMF tone 
decoder 281; a microcomputer 282; and a storage block 283 
containing a table of correspondence between program 
information items and DTMF signal strings. 

In this decoder 280, the DTMF tone decoder 281 analyzes 

i 

a frequency component contained in an audio signal entered and 
supplies to the microcomputer 282 a decode information 
indicating the DTMF signal string entered as the audio signal. 
The microcomputer 282, according to the decode information 
supplied from the DTMF tone decoder 281, references the table 
of correspondence between program information items and DTMF 
signal strings stored in the storage block 283 and outputs a 
program information corresponding to the DTMF signal string 
entered. 

By using the decoder 280 having the aforementioned 
configuration, it is possible to constitute a program 
information signal reception apparatus for receiving a DTMF 
signal string as an audio information signal corresponding to 
a program information. 

Consequently, by using the aforementioned encoder 270 as 
the encoder 242 in the aforementioned television transmission 
apparatus 240 in combination with the aforementioned decoder 
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280 as the decoder 256 in the aforementioned video deck 250, 
it is possible to constitute an audio information signal based 
program reservation system capable of transmitting a DTMF 
signal string as an audio information signal corresponding to 
a program information, so as to control the vide deck 250. 

It should be noted that instead of transmitting a 
television signal containing the aforementioned audio 
information signal as a radio wave, it is possible to transmit 
the television signal via a signal transmission path. 

Moreover, in this video recording reservation system, an 
audio signal received by the tuner block 252 of the video deck 
250 is supplied to the decoder 256 so that the decoder 256 
extracts an audio information signal to obtain a program 
information, but it is also possible that a video/audio signal 
containing an audio information signal received by the tuner 
block 252 is recorded in the recording medium 259 by the 
video/audio signal reception/recording/reproduction block 253 
and an audio signal reproduced from this recording medium 259 
is supplied to the decoder, so that the decoder extracts an 
audio information signal to obtain a program information. 

Here, Fig. 26 shows an example of table of correspondence 
between a program information items and audio information 
signals for controlling the aforementioned video deck 250. 

In this table of correspondence, "#" and "*" used as a 
header to identify an audio information signal superimposed on 
an audio signal are assigned for data #0 and data #1; data #6 
to #9 are assigned for a program start time; and data #10 to 

45 



#13 are assigned for a program end time. Furthermore, #14 to 
#16 are assigned for broadcast channels. 

Consequently, for example, a program to be , broadcast on 
March 30, from 12 o'clock 30 minutes to 14 o'clock 00 minutes 
at channel 12 constitutes a sound string of 
M #*033012301400012 M . 

That is, the aforementioned television transmission 
apparatus 230 broadcasts a television signal containing an 
audio information signal indicating a sound string of 
"#*033012301400012" and the video deck 250 which has received 
the television broadcast can recognizes the audio information 
signal contained in the television signal as a program 
information for a program to be broadcast on March 30, from 12 
o'clock 00 minute to 14 o'clock 00 minute, at channel 12. 
According to a program reservation set information entered from 
the input block, the aforementioned program information can be 
specified for video recording reservation. 

It should be noted that instead of the DTMF signal, a G 
code can be created as the audio information signal 
corresponding to a program information to be transmitted so 
that the program information is transmitted by an audio 
information signal indicating the G code. Moreover, as the G 
code is constituted by combinations of numeric 0 to 9, it is 
possible to convert this G code into a DTMF signal for 
transmission. 

Moreover, the video deck 250 in the aforementioned video 
recording reservation system carries out a video recording 
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reservation according to an algorithm shown in a flowchart of 
Fig. 27. 

That is, according to this algorithm of video recording 
reservation, firstly, in step SI, it is decided whether a 
program information is obtained. This decision is repeatedly- 
made until a program information is obtained. When a program 
information is obtained, control is pased to the next step S2. 

In step S2, a mark indicating that a program information 
has been obtained is superimposed on a video signal for output 
from the video signal output block 254. Thus, as shown in Fig. 
28 for example, a mark M is displayed on the screen indicating 
that a program information has been obtained. 

Next, in step S3, a decision is made whether a reservation 
set information entered from the input block 259 has been 
accepted. If no reservation set information has been accepted, 
control is passed to step S4 . If a reservation set information 
has been accepted, control is passed to step S5. 

In step S4, a decision is made whether a predetermined 
period of time has elapsed after a program information is 
fetched. If the predetermined perior of time has not been 
elapsed, control is returned to step S3 so as to repeatedly 
execute the decision processing whether a reservation set 
information has been accepted. Moreover, if the aforementioned 
predetermined period of time has elapsed, control is passed to 
step S6. 

In step S5, a program reservation is carried out according 
to the program inforamtion fetched, and control is passed to 
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step S6. 

In step S6, output of the mark indicating 1 that a program 
information has been fetched, from the video signal output 
block 54 is terminated, and control is returned to step SI. 

That is, in this video deck 250, when an audio information 
signal is received and a program information is fetched, as 
shown in Fig. 28, a mark M indicating that a program 
information has been fetched is superimposed on a video signal 
for output from the video signal output block 254 fr a 
predetermined period of time, during which a reservation set 
information entered from the input block 259 is accepted for 
carrying out a program reservation. 

It should be noted that in the video deck 250 which 
carries out a video recording reservation according to the 
aforementioned algorithm, only during a predetermined period 
of time while the mark M indicating that a program information 
has been fetched is superimposed on a video signal and 
outputted from the video signal output block 25.0, a program 
reservation can be carried out according to the program 
information fetched. However, it is also possible to retain 
a program information fetched, in the program information 
storage bloc 257 for a predetermined period such as one day so 
that in response to a reservation set information entered from 
the input block 259, a video reservation can be carried out 
according to the program information retained in the program 
information storage block 257. 

Here, in the program reservation method according to the 
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present invention, a program information to be transmitted is 
transmitted as an audio information signal together with an 
audio signal. Consequently, the present invention can be 
applied to an apparatus having a function of receiving an audio 
signal such as a television reception apparatus, radio 
reception apparatus, video/audio signal 

reception/recording/reproduction apparatus. By using a program 
information indicated by the audio information signal, it is 
possible to readily carry out a program reservation. 

In the audio control signal transmission apparatus 
according to the present invention, an audio control signal 
corresponding to a control instruction specified by the control 
instruction input means is created by the audio control signal 
generating means, so that an audio signal to be transmitted iw 
outputted together with the audio control signal from the 
signal output means as a radio wave or sound wave. 
Consequently, it is possible to transmit an audio control 
signal corresponding to a control instruction specified by the 
control instruction input means, to reception means having a 
function for receiving the audio control signal. 

In the audio control signal reception apparatus according 
to the present invention, an audio control signal inputted 
together with an audio signal to the signal input means is 
extracted so that a control instruction given as this audio 
control signal is specified by the control instruction 
specifying means and this control instruction is outputted from 
the control instruction output means. Consequently, it is 
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possible to supply to means to be controlled, a control 
instruction corresponding to an audio control signal entered 
through the signal input means. 

Moreover, in the audio control signal reception apparatus 
according to the present invention, an audio control signal 
inputted together with an audio signal to the signal input 
means is extracted so that a control instruction given as this 
audio control signal is specified by the control instruction 
specifying means and this control instruction is executed, 
enabling to operate means to be controlled, by the control 
instruction corresponding to the audio control signal entered 
through the signal input means. 

Moreover, in the audio control signal based control system 
according to the present invention, it is possible to control 
an apparatus to be controlled, by using a control instruction 
corresponding to an audio control signal transmitted from the 
audio control signal transmission apparatus. 

Moreover, in the audio control signal based control system 
according to the present invention, an audio control signal 
reception apparatus is provided for outputting as a sound wave 
a control instruction corresponding to an audio control signal 
transmitted from an audio control signal transmission 
apparatus, thus enabling to control an apparatus to be 
controlled, via this audio control signal reception apparatus. 
That is, it is possible to control an apparatus to be 
controlled, by using a control instruction corresponding to an 
audio control signal transmitted from the audio control signal 
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transmiss ion apparatus . 

Furthermore, in the audio control signal based control 
method according to the present invention, an audio control 
signal is generated corresponding to a control instruction 
specified and the generated audio control signal is transmitted 
together with an audio signal to be transmitted, so that an 
apparatus to be controlled receives the audio control signal 
together with the audio signal, extracts the audio control 
signal, and executes a control instruction given by the audio 
control signal. Thus, it is possible to carry out control by 
way of a control instruction corresponding to an audio control 
s ignal . 

In the program information transmission apparatus and 
transmission method according to the present invention, the 
audio information signal generating means generates an audio 
information signal corresponding to a program information 
entered by the program information input means, so that the 
audio information signal is multiplexed by the signal 
multiplexing means with an audio signal to be transmitted, thus 
enabling to transmit a program information as an audio 
information signal together with an audio signal. 

Moreover, in the program reservation apparatus and the 
program reservation method according to the present invention, 
the reception means receives an audio information signal 
indicating a program information transmitted together with an 
audio signal to be transmitted, and the audio information 
signal received is extracted by the program information 
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specifying means, and a program information indicated by the 
audio information signal is stored in the program information 
storage means, so that according to a reservation set 
information entered by the input means, the control means 
controls the aforementioned reception means to use the program 
information stored in the program information storage means to 
reserve a program to be received and to receive the program 
reserved. Thus, by using a program information indicated by 
an audio information signal transmitted together with an audio 
signal to be transmitted, a program reservation can readily be 
carried out . 

Furthermore, in the program reservation apparatus and the 
program reservation method according to the present invention, 
the reception means receives an audio information signal 
indicating a program information transmitted together with an 
audio signal to be transmitted, and the audio information 
signal received is recorded/reproduced via a recording medium 
by the recording/reproduction means, and the audio information 
signal reproduced is extracted by the program information 
specifying means, and a program information indicated by the 
audio information signal is stored in the program information 
storage means, so that according to a reservation set 
information entered by the input means, the control means can 
control the reception means to use a program information stored 
in the program information storage means, to reserve a program 
to be received, and receive the program reserved. Thus, by 
using a program information indicated by an audio information 
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signal recorded/reproduced together with an audio signal via 
recording medium, a program reservation can readily be carried 
out . 
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